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DETAILED ACTION 
Drawings 

1. The drawings are objected to under 37 CFR 1.83(a), The drawings must show every 
feature of the invention specified in the claims. Therefore, the movable blade with the slit or 
pinhole, as exemplified in claims 39 and 40, must be shown or the feature(s) canceled from the 
claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed firom the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either ''Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 
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Claim Objections 

2. Claim 42 is objected to because of the following informalities, which appear to be minor 
draft errors including lack of antecedent basis problems. 

In the following format (location of objection; suggestion for correction), the following 
corrections may obviate their respective objections: (claim 42, line 1, "the optical element"; 
replacing "optical element" with - -optic- -). 

For purposes of examination, the claims have been treated as such. Appropriate 
correction is required. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 36, 38, 42-44, 52, 53, 55, and 57-59 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Gutman (US 2002/0064253). 

4. Regarding claim 36, Gutman discloses an apparatus comprising an optic (fig. 1, #10) 
which conditions an x-ray beam (fig. 1 , x-rays), the optic (fig, 1 , #8) defining a near end and a 
far end and including a first optical element defining a first reflective surface (fig. 1, top half of 
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#10) and a second optical element defining a second reflective surface (fig. 1, bottom half of 
#10) orthogonal to the first reflective surface, the first and second reflecfive surfaces reflecting x- 
rays transmitted from an x-ray source (fig. 1, linear accelerator unit), and an aperture (fig. 1, #9 
and 1 1) which necessarily adjusts convergence of the x-ray beam by selecting a portion of the x- 
ray beam delivered by the optical element (fig. 1, #10). 

5. Regarding claim 38, Gutman ftirther discloses wherein the aperture includes a fixed 
portion (fig. 1, #8) and a movable potion (fig. 1, #9) that is movable relative to the fixed portion, 
the aperture being adjusted by moving the movable portion (fig. 1, #9) relative to the fixed 
portion (fig. 1,#8). 

6. Regarding claims 42-44, Gutman fijrther discloses wherein the optic is a two-dimensional 
optical element (fig. 1, #10), wherein at least one reflective surface has a substantially elliptic 
shape, and wherein both reflective surfaces have a substantially elliptic shape (paragraph 33). 

7. Regarding claim 52, 53, and 55, Gutman ftirther discloses wherein the first optical 
element is a first multilayer optic and the second optical element is a second multiplayer optic, 
wherein the first multilayer optic and the second multilayer optic have graded d-spacing, and 
wherein the first multilayer optic and the second multiplayer optic have laterally graded d- 
spacing (paragraph 33). 
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8. Regarding claims 57 and 59, Gutman further discloses wherein the aperture (fig. 1, #9) is 
positioned between the source (fig. 1, linear accelerator unit) and the first and second optical 
elements (fig. 1, #10), and wherein the aperture (fig. 1, #9) is attached to the near end of the optic 
(fig. 1,#8). 

9. Regarding claim 58, Gutman further discloses wherein the aperture (fig. 1, #11) is 
attached to the far end of the optic (fig. 1, #8), 

10. Claims 36, 42-44, and 52 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Iwasaki et al. (US 2001/0028699). 

11. Regarding claim 36, Iwasaki et al. discloses an apparatus comprising an optic (fig. 1, #1) 
which conditions an x-ray beam (fig. 1 , from #2), the optic defining a near end and a far end and 
including a first optical element defining a first reflective surface (fig. 1, #la) and a second 
optical element defining a second reflective surface (fig. 1, #lb) orthogonal to the first reflective 
surface, the first and second reflective surfaces reflecting x-rays transmitted firom an x-ray source 
(fig. 1, #2), and an aperture (fig. 1, #6) which necessarily adjusts convergence of the x-ray beam 
by selecting a portion of the x-ray beam delivered by the optical element (paragraph 41). 

12. Regarding claims 42-44 and 52, Iwasaki et al. ftirther discloses wherein the optic is a 
two-dimensional optical element (fig. 1, #1), wherein at least one reflective surface has a 
substantially elliptic shape, wherein both reflective surfaces have a substantially elliptic shape, 
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and wherein the first optical element is a first multilayer optic and the second optical element is a 
second multiplayer optic (paragraph 38, last 3 lines). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

13. Claims 36 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gutman 
etal. (US 6041099) in view of Jiang (US 6330301). 

14. Regarding claim 36, Gutman et al. ('099) discloses an apparatus comprising an optic (fig. 
5) which conditions an x-ray beam (abstract), the optic defining a near end and a far end and 
including a first optical element defining a first reflective surface (fig. 5, top half) and a second 

' optical element defining a second reflective surface (fig. 5, bottom half) orthogonal to the first 
reflective surface, the first and second reflective surfaces reflecting x-rays transmitted from an x- 
ray source (fig. 4, #10), and an aperture (fig. 5, #58). 

However, Gutman et al. ('099) fails to disclose an aperture which adjusts convergence of 
an x-ray beam by selecting a portion of the x-ray beam delivered by an optical element. 

Jiang teaches an aperture which adjusts convergence of an x-ray beam by selecting a 
portion of the x-ray beam delivered by an optical element (col. 3, lines 30-47, and fig. 3). 
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It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Gutman et al. ('099) with the aperture of 
Jiang, since one would be motivated to make such a modification to reduce noise (col. 1 , lines 
58-64) as shown by Jiang. 

15. Regarding claim 37, Gutman et al. C099) further discloses wherein the aperture is a 
diaphragm (fig. 5, #56). 

16. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Iwasaki et al. as 
applied to claim 36 above, and further in view of Jiang (US 6330301). 

Iwasaki et al, discloses an apparatus as recited above. 

However, Iwasaki et al. fails to disclose wherein an aperture is a diaphragm. 

Jiang teaches wherein an aperture is a diaphragm (fig. 1, #18 and 20). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Iwasaki et al. with the diaphragm of Jiang, 
since these apertures were art-recognized equivalents at the time the invention was made, such 
that the selection of any of these known equivalents would have been within the level of ordinary 
skill in the art. One would be motivated to make such a modification to reduce noise (col. 1, 
lines 58-64) as shown by Jiang. 
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17. Claims 38, 41, and 48-51 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gutman et al. ('099) and Jiang as applied to claim 36 above, and further in view of Hasegawa 
(US 2003/0152192). 

18. Regarding claims 38, 41, and 49, Gutman et al. ('099) as modified above suggests an 
apparatus as recited above. 

However, Gutman et al. ('099) fails to disclose wherein an aperture includes a fixed 
portion and a movable portion that is movable relative to the fixed portion, the aperture being 
adjusted by moving the movable portion relative to the fixed portion, wherein the fixed portion is 
a fixed blade and the movable portion is a movable blade, and wherein the fixed blade and the 
movable blade are each substantially L-shaped. 

Hasegawa teaches wherein an aperture includes a fixed portion (fig. 6, portion under #2) 
and a movable portion that is movable (fig. 6, #2) relative to the fixed portion, the aperture being 
adjusted by moving the movable portion relative to the fixed portion, wherein the fixed portion is 
a fixed blade (fig. 6, blade under #2) and the movable portion is a movable blade (fig. 6, #2), and 
wherein the fixed blade and the movable blade are each substantially L-shaped (fig. 6). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Gutman et al. ('099) as modified above with 
the aperture of Hasegawa, since these apertures were art-recognized equivalents at the time the 
invention was made in that they are all apertures for controlling an x-ray beam, such that the 
selection of any of these known equivalents would have been within the level of ordinary skill in 
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the art. One would be motivated to make such a modification to more easily adjust a shape 
without increasing an area (paragraph 6) as shown by Hasegawa. 

19. Regarding claim 48, Gutman et al. ('099) further discloses wherein blades are positioned 
at or near a distal end of the optic (fig. 5, #56 on right) relative to the source (fig. 4, #10). 

20. Regarding claims 50 and 51, Jiang further teaches wherein the movable component is 
necessarily movable from a high-convergence position to a low-convergence position (col. 3, 
lines 30-47, and fig. 3), and wherein in the low convergence position, the movable component 
would necessarily occlude x-rays reflected from a far portion of the x-ray optic (fig. 1). 

21. Claims 38 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gutman 
et al. ('099) and Jiang as applied to claim 36 above, and further in view of Hounsfield (US 
3866047). 

Gutman et al. ('099) as modified above suggests an apparatus as recited above. 

However, Gutman et al. ('099) fails to disclose wherein an aperture includes a fixed 
portion and a movable portion that is movable relative to the fixed portion, the aperture being 
adjusted by moving the movable portion relative to the fixed portion, and wherein the fixed 
portion is a slit and the movable portion is a blade that moves across the slit. 

Hounsfield teaches wherein an aperture includes a fixed portion (fig. 10, #68) and a 
movable portion that is movable (fig. 10, #69) relative to the fixed portion, the aperture being 
adjusted by moving the movable portion relative to the fixed portion, and wherein the fixed 
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portion is a slit (fig. 10, #68) and the movable portion is a blade (fig. 10, #69) that moves across 
the slit. 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Gutman et al. ('099) as modified above with 
the aperture of Hounsfield, since these apertures were art-recognized equivalents at the time the 
invention was made in that they are all apertures for controlling an x-ray beam, such that the 
selection of any of these known equivalents would have been within the level of ordinary skill in 
the art. One would be motivated to make such a modification to better control x-rays (fig. 10) as 
implied fi-om Hounsfield. 

22. Claims 38 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gutman 
et al. ('099) and Jiang as applied to claim 36 above, and fiarther in view of Simonet (US 
5204533). 

Gutman et al. ('099) as modified above suggests an apparatus as recited above. 

However, Gutman et al. ('099) fails to disclose wherein an aperture includes a fixed 
portion and a movable portion that is movable relative to the fixed portion, the aperture being 
adjusted by moving the movable portion relative to the fixed portion, and wherein the fixed 
portion is a pinhole and the movable portion is a blade that moves across the pinhole. 

Simonet teaches wherein an aperture includes a fixed portion (fig. 1, #16) and a movable 
portion that is movable (fig. 1, #20) relative to the fixed portion, the aperture being adjusted by 
moving the movable portion relative to the fixed portion, and wherein the fixed portion is a 
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pinhole (fig. 1, #16) and the movable portion is a blade (fig. 1, #20) that moves across the 

pinhole. . 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Gutman et al. ('099) as modified above with 
the aperture of Simonet, since these apertures were art-recognized equivalents at the time the 
invention was made in that they are all apertures for controlling an x-ray beam, such that the 
selection of any of these known equivalents would have been within the level of ordinary skill in 
the art. One would be motivated to make such a modification to better control x-rays (fig. 1) as 
implied fi-om Simonet. 

23. Claims 45-47, 54, and 56 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gutman as applied to claims 43, 36, and 53 above, and further in view of Gutman et al. (US 
6014423). 

24. Regarding claims 45-47, Gutman discloses an apparatus as recited above. 

However, Gutman fails to disclose wherein one reflective surface has a substantially 
elliptic shape and the other reflective surface has a substantially parabolic shape, wherein at least 
one reflective surface has a substantially parabolic shape, or wherein both reflective surfaces 
have a substantially parabolic shape. 

Gutman et al. ('423) teaches wherein one reflective surface has a substantially elliptic 
shape and the other reflective surface has a substantially parabolic shape (col. 3, lines 34-39), 
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wherein at least one reflective surface has a substantially parabolic shape, or wherein both 
reflective surfaces have a substantially parabolic shape (col. 2, lines 34-36). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Gutman with the shapes of Gutman et al. 
('423), since these elliptic and parabolic shapes were art-recognized equivalents at the time the 
invention was made (col. 3, lines 34-39, of Gutman et al. C423)), such that the selection of any 
of these known equivalents would have been within the level of ordinary skill in the art. One 
would be motivated to make such a modification for a more focused beam (col. 2, lines 37-38) as 
shown by Gutman et al. ('423). 

25. Regarding claim 54, Gutman discloses an apparatus as recited above. 

However, Gutman fails to disclose wherein a first multilayer optic and a second 
multiplayer optic have depth graded d-spacing. 

Gutman et al. ('423) teaches wherein a first multilayer optic and a second multiplayer 
optic have depth graded d-spacing (col. 3, lines 60-63). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Gutman with the d-spacing of Gutman et al. 
('423), since lateral and depth graded d-spacing were art-recognized equivalents at the time the 
invention was made (col. 3, lines 60-63, of Gutman et al. ('423)), such that the selection of any 
of these knovsm equivalents would have been within the level of ordinary skill in the art. One 
would be motivated to make such a modification for better controlling the bandpass (col. 3, lines 
60-65) as implied from Gutman et al. ('423). 
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26. Regarding claim 56, Gutman discloses an apparatus as recited above. 

However, Gutman fails to disclose wherein a first optical element is a first x-ray 
reflective crystal and a second optical element is a second x-ray reflective crystal. 

Gutman et al. ('423) teaches wherein a first optical element is a first x-ray reflective 
crystal and a second optical element is a second x-ray reflective crystal (col. 3, lines 40-45). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Gutman with the crystal of Gutman et al. 
('423), since these reflective, surfaces and crystals were art-recognized equivalents at the time the 
invention was made (col. 3, lines 34-39, of Gutman et al. ('423)), such that the selection of any 
of these known equivalents would have been within the level of ordinary skill in the art. One 
would be motivated to make such a modification for creating a simpler reflective surface. 

27. Claims 45-47 and 53-56 are rejected under 35 U.S.C. 103(a) as being unpatentable 
Iwasaki et al. as applied to claims 43, 36, and 52 above, and further in view of Gutman et al. 
C423). 

28. Regarding claims 45-47, Iwasaki et al. discloses an apparatus as recited above. 
However, Iwasaki et al. fails to disclose wherein one reflective surface has a substantially 

elliptic shape and the other reflective surface has a substantially parabolic shape, wherein at least 
one reflective surface has a substantially parabolic shape, or wherein both reflective surfaces 
have a substantially parabolic shape. 
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Gutman et al. ('423) teaches wherein one reflective surface has a substantially elliptic 
shape and the other reflective surface has a substantially parabolic shape (col. 3, lines 34-39), 
wherein at least one reflective surface has a substantially parabolic shape, or wherein both 
reflective surfaces have a substantially parabolic shape (col. 2, lines 34-36). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Iwasaki et al. with the shapes of Gutman et 
al. ("423), since these elliptic and parabolic shapes were art-recognized equivalents at the time 
the invention was made (col. 3, lines 34-39, of Gutman et al. ('423)), such that the selection of 
any of these known equivalents would have been within the level of ordinary skill in the art. 
One would be motivated to make such a modification for a more focused beam (col. 2, lines 37- 
38) as shown by Gutman et al. (*423). 

29. Regarding claims 53-55, Iwasaki et al. discloses an apparatus as recited above. 

However, Iwasaki et al. fails to disclose wherein a first multilayer optic and the second 
multilayer optic have graded d-spacing, and wherein a first muUilayer optic and a second 
multiplayer optic have depth graded d-spacing or wherein a first multilayer optic and a second 
multiplayer optic have laterally graded d-spacing. 

Gutman et al. ('423) teaches wherein a first multilayer optic and the second multilayer 
optic have graded d-spacing, and wherein a first multilayer optic and a second multiplayer optic 
have depth graded d-spacing or wherein a first multilayer optic and a second multiplayer optic 
have laterally graded d-spacing (col. 3, lines 60-63). 
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It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Iwasaki et al. with the d-spacing of Gutman 
et al. ('423), since one would be motivated to make such a modification for better controlling the 
bandpass (col. 3, lines 60-65) as implied from Gutman et al. ('423). 

30. Regarding claim 56, Iwasaki et al. discloses an apparatus as recited above. 

However, Iwasaki et al. fails to disclose wherein a first optical element is a first x-ray 
reflective crystal and a second optical element is a second x-ray reflective crystal. 

Gutman et al. ('423) teaches wherein a first optical element is a first x-ray reflective 
crystal and a second optical element is a second x-ray reflective crystal (col, 3, lines 40-45). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the apparatus of Iwasaki et al. with the crystal of Gutman et 
al. ('423), since these reflective surfaces and crystals were art-recognized equivalents at the time 
the invention was made (col. 3, lines 34-39, of Gutman et al. ('423)), such that the selection of 
any of these known equivalents would have been within the level of ordinary skill in the art. 
One would be motivated to make such a modification for creating a simpler reflective surface. 

Response to Arguments 

3 1 . Applicant's arguments with respect to claims 36-59 have been considered but are moot in 
view of the new ground(s) of rejection. Applicant's arguments filed 3/20/06 have been fiilly 
considered but they are not persuasive. 
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Regarding Gutman, Applicant argues that Gutman is disqualified as prior art under 35 
use 103(c). The Examiner disagrees. As noted from MPEP 706.02(l)(l), prior art only under 
one or more subsections of (e), (f), and (g) of section 102 qualify as prior art that shall not 
preclude patentability under 35 USC 103 where the subject matter and the claimed invention 
were, at the time the claimed invention was made, o^^^led by the same person or subject to an 
obligation of assignment to the same person. Since Gutman is prior art under subsection (b) of 
section 102, Gutman does not apply to 35 USC 103(c). Therefore, Applicant's arguments are not 
persuasive, and Gutman still qualifies as prior art. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL, See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS fi-om the date of this 
final acfion. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chih-Cheng Glen Kao whose telephone number is (571) 272- 
2492. The examiner can normally be reached on M - F (9 am to 5 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
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